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(57) Abstract: 




PURPOSE: A multi-layered optical recording medium and a 
method for fabricating the recording medium are provided to 
minimize a pit size and reduce track pitch so as to increase 
recording capacity. CONSTITUTION: A multi-layered optical 
recording medium includes n recording layers formed on the first 
to nth substrates. The first to (n-1)th substrates are not formed of 
a nonlinear material, and the nth substrate is formed of the 
nonlinear material of which transmissivity varies with light 
intensity. The transmissivity of the nonlinear material increase as 
the light intensity increases. The recording layers are respectively 
formed on the first to (n-1)th substrates. The nonlinear material 

layer is formed on the nth substrate. The first to nth substrates are laminated in a manner that the nth substrate is 
placed at the top. 
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CH££ 
£2 

££2| BBB £3 

£ 1S BlfiHS(e! aS a?!^ OK XII =?£, % 3I^S2> ELW8H A>0I^2| S^IB UEfUj^ §33£. 

£ 2^ & ttssi ^Aioiioii as as a^moiflioH/d uias xhss2i 99s ueilh^ ^££. 
^ 3^ b nasi Ainioii ne as a?moHxiioii/d ui^e *H£S2i ae ^^s uam^ ^££. 

£ 4^ B i>92J gAIOIIOII CTJE a# a?!^ OH XII 21 

£ 5fe B ^921 41 A| Oil Oil mm as B3I^ 0HX1IOII °JM£lb 2JM#£| SAIPI UEIlIb ^g£. 

£68£ 5 Oil £A|£ SJAtaOl gjAtSfe 3? SE 221 dl^jg JH^S2| ^HIM S^AF XHSS2J ^AhM UEfLH^ ^^£. 

£ 7^ £ 621 ^J}M 91 BUB mgOU mm SAhSa SA^SI SS» ^(Normalized Value)M UE}IM= 

£ 8S £ 5011 £AI9 gJA^OI gJM£l^ £ 331 bl<M« XH^S2J ¥HfM XHSS2I ^A^ UEfLH^ ^^£. 

£ 9fe £ 82J ¥HfM UAFB ^^Oil Q>E SjA^H* »Aja2| § 7?^ ^(Normalized Value)M UEIUi^ ^^£. 

£ 10S B ^ k 92J a^ ^A| 0|| Oil CTi^ Cli 0HX1I2J iB3£. 

£ 11S £ 4 Oil £A|9 aS &J\m 0H*1I2| H|5 ^1^12^ UE}L4i^ 5§£. 

£ 12^ £ 10011 £A|@ aS a^l^ OH XII XII £ B^II^OS UEIU]^ 5§£. 
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16a.22 na ,26.26': dltftl XH£# 16b.22 nb .28 : XH£# 
32:UV4^XI 34 : ^ijlH 



SS2| ^ All of 

b ^38 oh xf] s b xh^soii ^^^ f s S | a ^o| jfxiB oigmoi °j/ee^ ih^s a^i &® &j\m mm 

K 3 XII 5 gJgJOII 3S0IQ. 

SS 0|g§* JI^OHxfl^Al 0101 SJ^SfS CD H DVD »2I = DH All Oil SJOHAlb ^lOIX^SS JI^SOll SA^oK)j QlOIEiM Dimm^U XH£S 

6Mi oien& mi\m mmtz ixg&mib xhji^i oh*hs m^£ioi sx>2i cd-rom, dvd-rom en* ir^ rom eisoi 9x2 

ffl. ^X*2| XHZM^ It's 3^ Oil U}& WORM(Write Once Read Many) PS, Rewritable EfgJ, RAM PS 12^ U¥]0H£!P. p^, &D\m 

mutt pi&os Af§£ib »¥j»8:dk i^iim ?ioii e^sjah ejAWfloo saab oi^oh ap. s^j&soii/h ^msj 

^8 HIM SEb DJ33I- i^SCf. »3|^ OH ^1 CHI Oil 01 EH 11 Jl^ SEb XH^SPI ?!6HAlb £^321 CHM^U^CHI 2J6H SIS l^Uf 
#e ¥3f6rOI Jl^gOll £AHi°SM] 0l¥Oi2JP. 

Ul^l DH M b §g^I e 4*gS 4> CHgiflf ^ All Oil 2JP. »3W 0HA1I2J CHg|*sm 2^Pb M^HIxIM S^s^l 

6^ DVD-RAM^ ^01 D\^mm &8>S2| ¥ ^Iii25 8*b Ul^l OH XII M 3H»SMI EI5&P. 515011b 01^8] 4,450,553011 Al XII 2^ bf 

&b ¥ 01&21 pe :i^§§ ^xib p# ui^ mx\\j\ ^^m mn sap. oi a§ lui^ oHxiib p# ji^s m m% i\mmou eiioix-is 

SI SS?1X| (Focal position)^ feO|£Hf ^'^1 XHOi^Ol CHI 01 El M D\m SEb XH^SMI @P. ^, ^1^ SEb XH^OI £121 ?|5HA{b 8* 

u SEb b 01&21 3*j»spie)s mckm 1^01 m% i\mmou ^oi^m mm&m xiioimoio^ mo. o\d\m, ^21 i\mmm xh^s^ 

S2| 3^^^ ^E>XPI (TH^OII ^2S¥£I ^|^#5| S^OIlAl ^l^#01l ^^52J 39Ph ^dlXMI @Cf. ^, ^^011 

Al 21 J\mm°^ H Oi XI ^| ^ CHI CTidf =?&^RD\ ^^^^Oj £ 1 CHI Ai ^ ^ Sib d^SSIOilAl J\J)\^ Jj\\ ^|sg( 2 )0i| S 

ssib sis Disra xii 2 }i^#(2)oii stab ^^^£i D2^i- ch ^xmi @o. cTidfAi, 2| ni^ sEb Df3§ mmm m 

EHS Xil^a^l £12 ^I^SOilAHSJ B^|2f E|e SEb 0^B 3^121 S^^l^r DH ^l^# OJP &BfX|^ll £IOH XH^@ ^sOilAl oig ni 

e SEb Dh30il ^0I2S ^^01 XH^^JaOII ±0\^J[ 5S£j^ P^BOil ^I^S §«r6f^l XH^Sfb 5101 M^8>}| £J 

OH XH^A|2i <Mg|^0i ^OHXIPII 2Cf. SE^, £ 1 CHI AH 21 ^01 XHI2 P|^#(4)0|l £^S^I £jb XI1 1 S¥3ie(6). XHI1 ^l^#(2) 92 XHI2 
^#(6)M e^fSMI £J°^ ^ #01IA12J gfAfi E^i ^sMOl 10HXMI £|0H lig XfX1l£ gS^CK 0121 ^01 XH^^sb ^^51121 91 ^ 
^ B^|2| P^BOil t*£!9 ni^ SEb Q^BSJ 3^1 Oil S^SCh 

?i2i mnmm mmsw ?moi ^ ^i^goiiAi2j ahoi^chi rj^moi ^ ^i^sorD xhi^ai2j ±^ w±m°\ ^£ ee^ ^oim 

2HA|^o^AH SEb DhB2j ^OIM ^s}M^ g^8fb ^SOI g^H 9 -54989 Oil Al ^|XH^ 2iCf. SEth, P§ g^l^ OH 

XHI01I aiCHAH OH ^l^#01l §^£lb HIM SEb O^BM g^Sr^ll 01 ffle EEb DFBb e#(Slngle layer) 1^1^ OHxjIOll ^^£lb U|M 

EEb DBSDf CH ^^il 5fe &2t0\ DVD ^^^^ Hh ^O. BEHU OldHSh ^Si§ CI ^3 Xll^AI A^OI^M ^hXlb HIM SEb 

DhBOII QiSH Cli £^£, ^H^4^S ^^XIb 101 S1£]CH0^ 6PI (Di^Oil 01 M XH0H6hb ^SOI DH^ OH^g ^XHIgOl 012} 01 M 

an, i^o^«ei ^i^i^a §^2^¥Ei °j ^b.i oil ¥ixia- ^i^eoiiAib dim se^ d^b ahoi^^h 5hxi:?i an^oii i^^^eh a >idi 
on ?ixi^ ^i^#e^ ^i^^s^r b mm mo\x\i\\ a ch cue it 21 ci^bm 4^ si^i @ck 



1*901 OI^BXf ofb ^1^^ 31X11 
If^Al, g ^§21 Qia^oji sh Q# 1^1^ OH SI ^ B XHI^^SM XH^afeCHI 2iP. 

S ^ k S2J C[g §fi XH^2| <MSl^g ^Ah A ,9| £ s sh a# qh^I §J B XHIS^Sg XHISahbCHI 



^92i ai *rg 

^,01 ^^111 ^^SPI $\o\0\, S CHI Hf^ P# 191^ OH X|| b ;i^§i e ^Oi£ mU2J ^|^#0I gJM@ lAiPIOil CTidf ^HfMOl ^Ej 

xi b bid^ ^biE^a. 

e ttraoii cri^ p# oHxiib xin lhxi xnin &m D\mm ^oise »u 01^21 d\bo\\ ^^qoh SAhSb 121 ^^oii we* m^mo\ u^x\ 
b bi<M^ D\mmm ^bithp. 

e ^soii rjrie p# 1^1^ oh^I2| xiis^^g ^i^#e m ^oi£ am 2j ^i^§i 12J usou cay ¥3f#oi ^^xib bid^ xhs^ 

B ^SOII P# 1^1^ 0HAI2J XHIi^a^ X1I1 LHXI XHI2 D\BM Ut&o\t= 3^l2f, XHI1 ^IBflM XHI1 bl£f* i^ii ^^8fe B^I2f, XHI 

2 chi xHiaeiAi- xh^#^ hi 2 bi<y^ xhs#m ^x^o^ e^isf. xin lhxi xhi2 i\mm mmms= &x\m &&&a. 

^mm 2joii b ^ h S2i cf§ ^ sl!§mb s^si set s^h! ^jaioiioii chs[ mmo\ s^a^i Hanu^ii m soia. 

OISK B ^S2| ^AlOjlMM §¥§1- SE 2 LHXI £ 12M STSSrOI ^Allsl ^Ssf^l^ ^q. 

£ 2b B ^921 ^A| Oil Oil bl<M« XHS2J UPLHb 312.^ 12J All ^| Oil CH§h a|<M§ XHS2| UEIUIb ^^£0IU. 

J 

EE 3011 Al ^ ^ 2ib bK B ^921 bldi* XHSb 12| All^PI- ^^^^ bl£i^£l Q^^&m ¥^S0| 3HXMI ^ f bl<y^ XHS# 

B &2| AlPIOil bIBIimOl §CH£lb D\X\DU 01 EH ^ b|<^« XHS^b CdS, CdTe, CdSe, AIGaAs ^2J M^OI bF 2iB 01 M 

2J01I ii S2 ^^1 B^XF eoi SAP. OldHSf b|^^ XHSM ^lf§2g 2|g& ttH n s M l¥3fSPie)2| lil, ni dl^lg 

XHS2J ^^SOIBfS bl<y^ XHS2J ^A>8 R^ I {(n-n s )/(n+n, ) I 2 Oil Ul 8118^1 8D. dl£S XH^21 OfSH2| 4^^^ 1 HI » 

P. 
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n=n+nl 

OPIAi . n 0 = £9 g§g(Linear Refractive Index). n 2 *r U\&& ^M(Nonlinear Refractive Index). Ife SArSa a AIPI(Bi£SE)(W/cm 2 )0| 
Ch dltfg i§§ n 2 ^ 01EH21 2» BO. 



n = Cx* 10 cm/W 

OPIAi, x (3) 1= 3xh b|£j9 AI^EiaaiEKSusceptibilityMesu)'. a°| ^£(3*10 10 cm/sec)OICh 

£ 3^ & ttSSI CfE A| OH OH drE dl£!S XUSSI UE*LHi= goj a||^|0{| CH» H|<M« JHS2J ¥3fM UEfUfe 

01 Cf. 

£ 3011 AH a ^ Bfc UK B W9SI Ultia XH£^ §2] AlPPr 918** ^§ BAIPI IcOil £^8^1 £13 3HB(Step) i*°J mE} 
■01 32*»JI 31XI3H BCK 01 a ~£8 ?rXI^ Hl<y ^ XHSSfe £^1 3^X1 B£ SB (Organic Polymer). B£« M^^OI Baa dh ao. 



£ 4^ b aasi a ai on on oe as a:?i* ohxhi eaib 2 m j\mmm i\x\s= 2 s »:?i» dhaisi ssheoick 

£ 421 ^£01IAi, B aasi a Al 0H Oil DB 2S i^l^ OH Xllfe bl<^« XHS^ 0|¥OiXli= ni ^l^flia, dl£i* XHSB(16a)jll- 2«!Ar XHS 
S(16b)o^ 0|¥CHXIi= Xil2 }|^S(16)8 ?dl&Ch XIM 3|"B(l4)a Xil2 I?l^§(16) OhSHOHfe £r¥3r#(1 2)0| S^§a, XIM 3|«(14)B 

did* xh^shj &§2§ 8«i9Jie m&m xh^#^ een 3in#o^ Ansib xhs#(ohm bb. saai xHsee)2j ^§o^ 9 
£H ao. m immiewM. m&m xHssa6am £ 2 se^ e 3a a^ m&m d\x\h\ s\o\ xHse(i6b)g m 
Mm mgm at xh^(oiim 12, ai ssi 3^)010. 

xim 3i=s(i4)8 =3 ^|siogg f oi aioixi bb £AF6-rfe a^ mi ;>i^#(i4)oiiAi s^^oi 91 a aa^i^o^ a^a sias^i a 
o. 01 oh. xii 1 ^i^#(14)ouai ^Msib aae ejbsi hi sj m swas baisck. M2 3i^sd6)s 3l^#°^8f01 

BIIOIXISS £A r 8rb 3^ AM ^|^#(14)Hf »^j»»(12)8 a^6 r 01 J92 3mS(16)0H EBB «fi32| g^OilAj ^§ feS BAR3I Ima 
xi a CN ^539 2|^*©£ l^o &AIPIS bl<y^ XHS#(16a)CHI SAF9P. bl<M^ XH^#(1 6a)CHI fc 2JAF9 § 

e^jOIIAI SICH ^AIPI Imax^ SAf£Jb PF§ S&IM XH^#(16b) ¥3fA | 5 ,Qj o-^oj 2J^ = o^ e 

HfMS SBAF XHSS(16b) e^^^,^, nga B»AF XHS#(16b)0ll Ai BAJHOI «^5MI BAJB2I QAI- 

aa «fiaao ^om^ii sa. . % 

0IB £ 5 LHXI £ 9M aAR8| »H. £ 5£f aOI ^§3^ S|aO| Dei SJAr^B ^IS^J e^OIIAI 5JCH ^AIPI Imax^ bl<Mg 

S(16a)0|| 2|^^o^ L^g ^AIPI^ ^Af^CI. 0I2H^ SA^OI £ 2°J ¥31^^ M ^rXI^ bldi* XHSS(16a)0il 

Ai SI Pi ^/dPI ImaxS J[X\^ gt^2J g^OilAi SJQ] <=3m^ 2^A^ XHS#(16b)o^ SA^£jH ^SS^I 2|^^o^ ^^pj pj. g 

^o^|^ oh^ l^o & XH^#(16b)o^ SA^Cf. 2^ XHS#(1 6b) OH Ai XF<M Oil >il SAfSb SJA^M ^M^°J 

BAJBS BAJAI3I3H SO. £ 52| SA^2| BAIPI m%0\\ Q\m Ultia XH^#(16b)2| ¥3fB3f HHAJ XH^S(16b)2| £ acf 

£ 6 Oil aOiAi. SAiPl IB UEfUiOl 4^^!^^ dltfli XHSS(16a)£i SBAJ XHSS(16b)2J ^Af^^i UEfyiCf. Cf^Ai 

. bl<y_^ XHSS(16a)o^VEi gJAhSj^ SAf^OI ^13 g^CNIAi Dt& MHWDt ^\ 3 ^§ &M\D\^ ^AUI3MI £13 EJAH 

2] £i^^o^ l^o SAil^lS gJA^OI 2JAF£j^| (EH^OH 3 S^M ^A^CI. 01 ffH. £!»^A^ XH^S(16b)0ilAi 

H ^^5r0| «}Af£|fe «tA^2| d^ £ 7Hf ^0| gJA^rSj ^§3 ^3 DfiCf ^O^l^il BQ. bl<y* XHS#(16a)0| £ 3 if a^ 

^rXl^il £13 £ 5°J ^MSOil OiSfOI SE 8011 Ai 21 ^01 XH^S(16a)°i ¥Hf^^0| 5|CH ^A-iPl Imax^ gJM£|^ ^13 g^j 

o^¥Ei ^§ ^Ail^l IcOH 01 = ^ ^a^HJ SJ^^OllAi Tt^ XH^S(16b) ^H^A|5|3 ^§ ^AiPl Ic 0|6Pf 

^sSSj 2\^&& ^Qj^o^ ¥2f - Tb ^ aaM x||^#(16b) eaA|5MI SCI. S^Ah XH^S(16b)0ilAi^ UltiB XH^#(16a) 

o^^Ei gJA^OI ^13 g^jOilAi a AIP PI- ^^il 3 SAIPIS E^MAPMI 33 ^'Af^2J ^3 

a4*^ a/dPis fflAiaoi ejA^^i ra^oii 3 21m baipis bajso. 01 im, m&M iHksd6b)oiiAi ^^m ^mmo\ ^ms^ 

^A^B £ 92f aOI ^sS £|S d^f gJA^SI ^13 ^3 DSQ ^OrXMI 3D. 3dl3 2^Af XHS#(1 6b)0il Ai ^Af£|^ 

e^joiiAi ^§ saipi icoil cnea^ xis^xi^ sa^og yom^ ^afbs ^a^3 ^§ baipi icsa baipis gjAia^ ejmb 

Oil CHSFOI^ as(-0")0|| ^7?rS ^A^^ BAhBQ. 01 Oil 0}Bf f XII2 ^#(1 6)0f| Ai °J QA^B 01 BJAJB9 (Super Resolution) 

^rXl^il g^^MI Hie 0r3£| MOI^M 6^ JimmOU E|^ £ ^ D r B2f AfO|^ SE^ 3 MCf A r 0|^^ 9aSI-CH 

£f£ OJS Hie se^ Q^BOil £0|^^ X1l>i£J3 E |e 5c ^ D^ofg g^gf 4, o^^ gp, 5E^h, s8H^2| ^rS^^Mi El 

XI (Track Pitch)M SB8MI a 4^ BO. 

£ 10E B a92j Cf^ ^'A| Oil Oil [Tig B^l^ DHXilM £A|^ ^o^, n^HSJ ;if§§ ^ r X|fe CfS B^l^ DHXil°i e&S£0|Dh 

£ 102J CHI Ai , B a 8 OH ETi^ B^l^ OHxIlfe dltfti X||g§2S 9^£J^ XiM LHX| Xiln-1 ^|^#(22, -22 n _, )». b|<y^ XH 

ge(22 na >a saAf xng#(22 nb )2s oi^ch jib xiin i\mm(22 n )m =?u\mo. m ^i^# mxi jg n ^1^^(22, -22„) ofenoii^ B¥uf# 

^ MSSIfe 3|BB(36)0| iSSCI. XI1 1 UiXI Xiln-1 ^l^#(22i -22„- t )S bl<M^ XH^#£| ^S£iXI^ XH^S^ 

^¥3fS(^ax1IS)2| ^#o^ S^a 2iCf. 01 a¥. XI1 1 ^l^#(22, )B bld^ XHSS SE^ e Oii^ 5fU2J E+#o^ £ ^ 4, 

2i3 b\&M XHSS3I ^¥^#21 ^§25 a^a 4>£ 3£I3 Xil2 UIXI Xiln-1 ^I^S(22 2 -22„-, )B b|d9 XH^#3f ^¥^#2] ^ 

0l¥0i2Cf. Oj^lAi, XiM UiXI Xiln-1 ^l^#(22, -22 n -i )0HA1 Afg£|^ b|<M9 H^mB £ 2 SE^ £ 32j ^^£2} ^0| AlPPr 
^iU^M ¥^M0( ^Xl^il ECf. Xiln ^l^#(22 n )0||Ai. U\&M XHSg(22 na )S SE 2 SE*r £ 3Uf ¥Hm ^rXl^il £iW S»Af XHS 

s(22nb )b msm iixin gb xH^^h wacr. ©eiai. £ 5 uixi £ 90iiAi aaa aoi xiin ^i^#(2n)oiiAi BAfa b<m 

sfe £8Ha ^^S ^rXl^il BO. BB. XiM ^l^#(22, )0| bl<y9 XH^#o^°l 4* Si^QI, 01 a^ bl<^9 XHS§2| S9B(22 

2-22„-i ) SE^ Xiln ^I^S(22 n 
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)2i ai£« xH^sa gdi ©21 M \j\ D[ 3\m^m u^soi nx\t: mgw xhss ^£§oi tin**! 

ma. OIPI/H. ©21 919^^ _iAfftOI 5HX|_r mgm 1\& m&m XH£^_r a-Si. InSb. ZnTe, ZnSe, CdSSe. GaAs, GaSb ^21 Hi! 

oi »aa m vlq. 

EE 11£ £ g^gSI Oil Oil (BE CfS S^l^ 0H*il2| X||_S 4^_r# E*2I^£^ UOUii= §§£1 £A|^ ^o^^ £ 40i , SA , 9 2 # SPI^ 
OHxilSI Xil£g§M 00fc«0. 

Oh__Eii! g§ MM e6K)j «£S __ejffl(Stamper)M SBJIOil XIII }|B(S¥:Dfe)j& Xil2 ;i&(ai§)(24) Si! (Oil B MS, 

£^ Mdi3^moi^)M gtMoii ^aaf^ii sjs __^m2j b&oii me} oia §ms h^si_t eim njieoi Bg£i_r ji^oi sa. xjm j\ 

&(24)CHI Ai P|sq| ojon |Sf gc^ __ fflE iiJ §2| 5!i§S[a SE^ H_5Xf i^fi§)2£ b|<_lg XHSS(26)e 3^ SMI SCI. 

XII 2 }|B(24)01|/H HIM HH&0I BgS }|^ ?|0II SEi=r __EHElib« M2| Si§Sfgia2g £!_iA|- XH^#(28)§ M&h\3\H SI§^ 
SE_r H£!iig bltiB XH^S(26')e BBAf XHS€I(28) 9I0D B^BCh OPIAi, bldg XH^#(26.26')B CdS, CdTe, CdSe, AIGaAs 

21 _i£xl| H^J} StSSi e Oi^ 6FUM £^0j Af§t 4* 2_iAf XH^S(28)o^_r Al ft _1MM0I S^M^M M 

s» ^ 2io. mm*i°^, behsi ^a^xipiegaa sarai sbb)b xin ^ie(24)m xii2 ?i&(24) g ch^ aiuoii £ssm 
ci§ smsi D\&(24)m m& opioii xf£i<_j(uv)g ^mb\d\\ engo^AM xin uiea 1-112 ?ie(24) aioisi g^asoojoi as 

SO. - 

£ i2fc e 10011 eais at B?m nasi m^^g uom^r g§£§ eaib 3010. 

(A) B3ilO||Ai, ^§H11 SB 31 Oil fl¥B *. ^I&iis AtB £8B°£JH El^nHeol BSS KM 3IB(36)8 0JB8O, XIM 3IEK36) 

oil ah m^imeoi B££ioi£! xin ^i^ei ?ioii ga> se_t ^iheib esi see^a se^ h^uso? hi^^ xhs# se^ yfi§ § oi^ aF 

U2J BS(SE^ bl>dg XH^# ^ ^¥^g°J ^|^#(22, )M fjg^Cf. (B) B^OllAl, ™& ^EH2j UV 4^XI(UV Resin)(32)M »l 

1 i\mm(22i) mm ts^ ^ ^sm(34)g uv ^xi(32) mow im&o\ M2 m^m&m m&mu. (o bjiioiiai ^^m(34)M gai 

6H ti!Q. OI OH, »Sfl(UV)8 SA^mOj UV ^Xl(32)M mHM3\J\\ SO, (D) B>II0IIA|. nienjjgoi SI 2 ^I^Sj- AM dl<y« XHS#Hf 

^¥2*#2! XII 2 ^l^#(22 2 )g SflttCf. (A) LH XI (D) Hn-1 ^l^#(22 n - 1 )0| m£M W7)\X\ (E) E+^IOllAl Xiln 

l\m*t mOH^ SE^ H&liia |og bldS IH^#(22 na m&M XHS#(22 nb )§ ^^ISMI SO. SyAf XH^e(2 

2 nb ) ^Oil^ EAI8HI &g Si^i ^ieJHS(Carbonate. Glass m)^ §^A|?JCf. 

01 en^ cfi ^^1^ dh^isj oe ni5 a 0 f S2^ (A) b^ioiiai, ^^ihm ^^^ioii ^ ^leMUM a^ ss&H^Mi niMimeoi tigs 

XIII 3ICK36)a XHIn ^l&(36)M Dha»B. XII n 5IB(36)«|A| XII n 3|S»af2| n|enH@oi §^3012 Xiln 91 Oil a»Ah«(22„ b )3f bl 

&m XH^S(22 na )M ^xh^o^ g^fho. 3 BIH (B) ^ (C) B^IM ^ 4=^ShOI bl<M^ IH^#^ ^^¥HI#0| £^£jur gZi- ^l^#(22 2 
-22 n -i )B 84IM (A) B^IIOllAl O^S XIII 3IB(36)» Xiln ^IB(36)B XII2 ^l^#(22 2 )0| B^B XII 2 3IB 0^21 Xiln-1 ^I^S(22 n _ 

, )oi safe xiin-i 3ie ?ioii asrs^i sis £ 10a o# ^^i^ ohxipi- sbso. 

WB.SI SI 

b^si ^oi, g ^soii (Tf§ om mm a« zi xiis^aoii 21 sa-ii^pi- ¥^moi mims= nx\±z bid^ xns# 

H SB&o^Ml S6H^ ^fXMI £1CH Cf#2| ^|^# g 01^ DimmQUMS. El^ A^OI^^h SJ^sfg ^ 2iH ^^HIXlM ^ 4^ 

i^£2i ^I^OHxil ^^011 2!&5^| SO. UO^K S ghgOll O^ OHXil ^ 3 Xili^^Oll 2|5^ M^m ¥^^01 

e^^fe msm Jtx\±r bi<yg xH^#e i^afoi ^i^#oi ssh^ ^hxi ^ii 12^ oi^ Ji^eoii ^i^s smose §m§ xh^6^ 

,HI 2I01A1 d^J^M 4^ Sl^ll so. 

01 ^ mgg eaH ssx^os e ^ssj ^i^a^m ^^sfxi omsib g?ioii/d Q&m ^§ §j ^soi 4^ aie ^010. 

OOAl, B ^S2| ^1^^ SAH/H2I &A1IB ^SOil ^IXHS Ulgo^ ^§£|^ Omo ^61 §^P21 S ^ Oil 21 6H 3^01 XjO^B & ^ 

oio. 



(57) S^2] B9I 
B?8 1. 

^4>2i j\mmm =?mit: oe uwxwow 9io\m, 

iimmm m ^ois sm2j ^i^#oi sa^s ^aiijioii a>o ¥^moi ^^xi^ bi<y« nmmm ?tm ^§2^ um ^?\m 

ma. 

Xil 1 BOII 2AOiAi, 

40| bl<yg ©21 ^5E^F ^OhXIS ¥HfeOI ^OlX\t= XH^21 ^S^^ Qm Qm 

Xil 1 »0|| ^OiAi, 

didg bid§ xhss i^£j;=T xiii ;i^§i, 

2^Ah i^SIb Xil 2 ^l^#21 ^§2? ^^£101X1^ ^§2? 6^ OS ©^1^ OH 31. 

3^8 4. 

Xil 1 BOII SiOi Ai. 

B?l ^^^H21 ^|^# S ©^}o^¥El 3 ^mSBOl b|<!dB ^I^S2i ^§22 6^ OS 2£?\m OH XII. 
S^PB 5. 
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HI 1 SOil 9X0\M, 

**4oh2i j\mm m ii°?¥Ei its e ?\mmm M2\m am i\mm& bids ji^sb §§§ oi^ois y^m- j\mm 

m 0\± 5fUg S££lh: ^S2S 6^ a# DHXIL 
6. 

HI 1 S SE^ HI 5 »01l 2MHM. 

^^ju°\ D\mm m sass^a ej ^i^§§ Hi£i§> ae :>i^s^ &;>i bids ^i^s^ gj\ ^§°g sgsi^r 

%m ^§22 as mxi\. 

S^PS 7. 

£/hch^ ¥ixim^ hm mxi Hin &m ^ i eh oil s&sih: n :>h°i i\mmm d\x\s= as wmou ?io\m. 

m\ hm m» Hin &m ?\mm ^oi£ am oi&si Jieoii s^sch safei^ ssi usoii a>a ^uimoi ^eixi^ bids Ji^se =?mms= 
^S2S 6fe as = dhhi. 

S^S 8. 

HI 7 SOll SJOiAi, 

£>oi Hin euro ^leoii s^si^ bids ji^s^ ws\ ^soii c&a ^meoi ^axii= bids xHseni, 

bldS Hi^S ?I0JI S£3i= d£_^ HiSS£^ 0|¥OjX|^ ^§22 6^ as £>:>|^ OHfll. 
S^S 9. 

HI 7 S^Efe HI 8 SOil SlOiAi, 

bids pi^sb »si ^o^o ^urnoi ^ohxife xh^ej ^§2§ as g^i^ ohhi. 

S^PS 10. 

HI 7 SOU 910\M, 

£D\ HM &JQi 3ieoil S££J{= £>0| bldS K¥3 ii^ Ol¥0i£! H¥i 3I^S ^ Oi^ Sg£|i= ^J2g 

»fe Cf# ^Jl^ DH HI. 

S^S 11. 

HI 7 SOII 9iO\M, 

6Pi hii euro Jieoii s^s^ ;i^ts bids Jimmm &d\ nmmzi ^§2? sgsi^ ^§2^ as &j\m dhhi 

S^PS 12. 

HI 10 S SE^ HI 11 SOil SlOiAi, 

HI 2 UiXI Hln-1 D\BO\\ S££lfe ^f^§8 £H>| bldS 3|^Sj1|- ^¥31 D\mm2\ ^§2? S£3i=r ^§2£ 5fb Cl§ 
OH»l. 

S^PS 13. 

HI 7 SOil SiOiAi, 

HI1 ^1«H 9ieOil S££l£r }|^S£ 6H>| bldS :i^§SI S££|i= 

bids :>i^s^ hpi^ ehu^ &AtBoi ^xi^ mm^i ?im i§2^ as m\m ohxh. 

S^PS 14. 

^4^°J ;m§§ ^fXIfe as ^^1^ OHHISJ HI Oil ^OiAi, 

^>^i ^i^ii g ^ch£ musi ;m§i §£i ^soii ccfa ¥2fMoi ^axi^ bids His^ s^a^ b^im ssa^ >im ^§2g 

aS ^^l^ 0HHI2J »|S»H. 

S^S 15. 

HI 14 SOil &OiAi, 

^^i bids Hi^fe :>ihis m ^^i^^¥eh El ^i^sei ^§2§ as m\m dhhisj his^s. 

S^S 16. 

HI 14 SOil SiOiAi, 

^^i bids 3i^ts£ asi ^ofxie ¥nfeoi ^ohxi^ nisei ^§25 as a^i^ ohhi°j his^s. 

S^S17. 

hii lhxi H12 D\mm aesfe hm b^iisi, 
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HI1 D\&!?\On HI1 Hldi! g§§3 SefSlfe HI2 B3ll£h 



40| HI 2 DIB ?)Oll XHSglD} HI 2 Hltfg IHS#S £»5<°S gggffe HI 3 32121. 



4PI HI1 LHXI HI2 3IS§ Strife HI 4 SS8I& 3HS ^S°g Sffe PS OHfll°l HI2&S. 

S^S 18. 

HI 17 S01I 21CHAH. 

HI 2 B 31 Oil AH feOI HI1 ^ie?IO||fe UI^S 81! §31 lit g Olt 81 US D\mSm ISSffe 518 egog SM = 0H 

fl|S| HI5&S. 

S^PS 19. 

HI 17 gfOII 2J01AH. 

£1\ HI2 &3I0IIAH 4-OI HI1 3IB¥IOilfe bl£jg gggUI &fl g§IS°l ^§og 3>|isgg a^sife 218 ^§2S slfe CIS g}|i| OHHI 



21 HI SSS. 
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